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It is the object of this paper to demonstrate that variation in 
efficiency of a selective or predictive instrument is a direct linear 
function of variation of its product-moment correlation with the 
predicted variable and to indicate possible criticisms of EZ 
(3, p. 275) the coefficient of alienation, the coefficient of deter- 
mination (r?) and other functions of the correlation coefficient 
which purport to show efficiency of prediction. While the writer 
feels that most of the argument and interpretation presented 
is of general significance, caution should possibly advise limiting 
the discussion to those prediction problems most typical of 
psychological research, such as the prediction of success in a 
job, in an assignment, in training for industrial work, or in 
academic work. It is quite possible that the interpretation 
emphasized here has been presented elsewhere in the statis- 
tical literature. However, if this is the case, repetition would 
appear worth while in that current journals and statistical 
textbooks most often used by psychologists and educators 
usually present interpretations different from or contrary to 
that here developed. !:?:3:4.5) 

Since a number of the functions employed to interpret the 
correlation coefficient have their own legitimate meaning it 
may be well to indicate some typical comments which are in the 
author’s opinion misleading. It is desired in indicating these 
comments to emphasize that interpretation of the correlation 
coefficient as a direct index of efficiency of a predictor definitely 


differs from interpretations usually advocated, and that the 
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practical consequences of these differences are appreciable and 
of practical importance. Thus Hull (3, p. 275) has stated in 
speaking of the value of tests for industrial selection: “ .. . 
forecasting efficiency rises as much (20 points) between correla- 
tions of .98 and 1.00 as between correlations of .00 and .60.” 
In Guilford (?, p. 364) we find: ‘‘ Tests with a coefficient of validity 
less than .5 are practically useless except in distinguishing 
between extreme cases since the forecasting efficiency is only 
13.4 per cent.”” In both instances EZ is employed as the means 
of interpreting the correlation coefficient. Peters and Van 
Voorhis (°, p. 115), employing the coefficient of alienation 
(1/1 — r?) as their means of interpreting r, assert: “. . . where 
r equals .10, there remains 99.5 per cent of guess in a prediction 
based on it ...”’ These statements are typical of those to be 
found in texts currently employed by psychologists. 

In most prediction problems a test* or a battery of tests is 
employed as a means of selecting from a group of applicants 
those individuals who will perform most efficiently on the job. 
Hence some measure of efficiency on the job must be employed 
asacriterion. Presumably the criterion itself would be employed 
as a selector if expense, time, and effort were not important. 
It will be assumed here that the criterion is perfect and involves 
neither bias nor error of measurement. It is realized that it 
would be impossible to obtain such a criterion in practice. It 
might be noted, parenthetically, that it would, however, be 
possible to estimate the degree of error in the criterion and 
correct the correlation for attenuation of the criterion. Correc- 
tion for error in the predictor would be undesirable, since evalua- 
tion of the predictor must take into account errors of measure- 
ment, and since such errors would be involved to exactly the 
same degree in the actual operating situation as in the experi- 
mental setup. 

A measure of the efficiency of selection by the predictor 
should indicate directly the proportion of maximum saving 
that is actually obtained with use of the given test where the 
maximum saving is that obtained by selecting on the criterion. 
A zero value for the index of efficiency of prediction should be 





* While the predictor will in general be referred to as singular, all discus- 
sion and comment will apply equally to a weighted or unweighted sum of 
several predictors or, in other words, to multiple and partial regression. 
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that which would be obtained with random selection; if one-half 
of the total possible saving were effected by use of the predictor, 
the obtained value for the index of predictive efficiency should 
be .5; while if one-fourth of the total possible saving were effected 
the index should be .25. 

For any array of z, in the correlation surface of z, and z, the z, 
values can be obtained from the simple equation: 


zy = Try2z, (1) 


if the regression of z, on z,is linear. As in conventional notation, 
zz and z, indicate standard scores.* If men were selected as 
above a point of cut on the test scores, the relationship between 
their mean criterion and their test scores would be 


x 2g, = ray Sz, (2) 
where the N’s and summations are within those applicants above 
the point of cut on the test. Equation (2) follows from (1) 
since the two summations obtained by adding a series of equali- 
ties and sums of equalities are equal to each other. Since r,, 
is a constant in the right-hand member of (2) it may be factored 
out. It should be noted here that the distinction between <2, 


and >z, disappears if N is large since errors of prediction are 





we nee 


random and will ‘average out?" Solving (2) tor r we obtain 








— 2%, 
-™ Dae 3) 
If the distribution forms for both variables were the same, ~z,’ 
would be equal to and could be substituted for 22z- ces- 


sity of this equality may be readily seen if it is remembered 
that equivalence of distribution form demands equivalence of 





* The problem of absolute zero is implicitly ignored when variables are 
expressed in standard form, since the means are taken as zero points. This 
problem is not pertinent to that of selection except in setting critical scores 
and is definitely not related to the evaluation of the efficiency of a selective 
device. In evaluating efficiency of selection the problem is that of compar- 
ing random or average choice with that obtained by selecting with some 
measuring instrument. The problem of absolute zero would be of impor- 
tance in selecting the test score array at which the average employee makes 
a contribution of zero; that is, the test score array where average cost of 
supervision and error balances the average value of output. The ramifica- 
tions of the latter problem are many and will not be considered further in 


the present article. 
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frequency values for corresponding standard score values. 
~z, and 22, are both sums of products of frequencies and standard 
score values and must be equal to each other if the corresponding 
frequency and standard score values are equal. Substituting 
22, for z., we obtain 

Tr = ae (4) 
where ~2z,’ indicates summation within a group selected on the 
‘criterion.’ 22, refers, still to a group selected on the test. 
Both groups are the same proportion of the total. 

In (4) it can be seen that r is the ratio of the increase obtained 
by selecting above a given standard score on the test to the 
increase that would be obtained by selecting above the same 
standard score on the criterion itself. Thus, 7, it would seem, 
is exactly the index desired for indicating the efficiency of a 
selective instrument. Equation (4) indicates that if an increase 
in mean criterion score (over the general mean) of A may be 
obtained by selecting above any given point on z,, then an 
increase of rA may be obtained by selecting the same proportion 
of applicants by means of z,. Note that an increase in validity 
from .00 to .10, from .35 to .45, or from .90 to 1.00 will produce 
exactly the same increase in the ratio of obtained to maximum 
goodness of the selected group if, of course, the percentage 
selected has remained constant. 

Equation (1) may be readily converted into 
_ 4 
or (5) 
Thus in selecting a single case the correlation may still be inter- 
preted as showing the ratio of the expected value of the gain 
effected by selecting with the test score to the gain that would 
be effected by selecting on the criterion itself. 

While r., in (3) is, quite meaningful in that it indicates the 
ratio of mean standard criterion scores to mean standard test 
scores of the selected group, the extension of the argument to (4) 
emphasizes the necessity of assuming agreement between the 
distribution of the criterion and that of the predictor before 
the product-moment coefficient may be properly regarded as an 
exact index of predictive efficiency no matter what z, and z, 
score is chosen as the cutting point for determining =z, and 
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Zz,’. It should possibly be pointed out here that if the distri- 
butions of the two correlated variables do not agree, the upper 
limit of the correlation between them is something less than 
plus one. Thus while in (3) it is probably generally true that 
an increase in correlation of .05 will mean an equally large 
increase in the mean standard criterion score of the selected 
group whether the correlation increase is from .20 to .25 or from 
.60 to .65; this relationship cannot hold for all cutting scores 
as r approaches 1.00 unless the frequency distributions of the two 


correlated variables are the same. (The correlation would still 
be a sort of average of the values obtained at the various cutting 
scores. ) 

When inequality between the frequency distributions of the 
predictor and the criterion is observed, the question arises as to 
the course of action indicated. Since this problem is at least 
indirectly related to that of selecting an index of predictive 
efficiency, we will digress for a moment and consider several 
points which seem to the author to be of some importance for 
prediction problems in general if not for the particular problem 
of this article. With such inequality it would be possible to 
alter either to obtain agreement with the second or to alter both 
to obtain agreement with some arbitrary standard, such as, for 
example, the normal curve. The writer believes that the 
criterion can, at least sometimes, be constructed so that units 
of the scale are equal at all levels and the resulting distribution 
form must consequently be accepted as it is empirically deter- 
mined. Even though development of such criteria would rarely 
be possible, examination of the composition of such a criterion 
might help in improving actual criteria. Other arguments 
favoring various distribution forms seem hopelessly arbitrary. 

Given the distribution form of the criterion, the test score 
distribution should then be such as to provide the ‘best’ predic- 
tion of the criterion. Probably the ‘best’ distribution of the 
predictor would closely resemblé that’ of the criterion, especially 
if the-correlation between them were high. However, in spite 
of the desirability of agreement from the viewpoint of simplicity 
in interpreting the correlation coefficient, there seems no basis 
for maintaining that the ‘best’ predictor distribution would be 
that which exactly agrees with the criterion distribution especially 
when the correlation is low. While the writer is of the opinion 
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that the distribution best for the predictor would tend probably 
to deviate from an anormal criterion distribution in the direc- 
tion of normality, no attempt will be made here to demonstrate 
this point. 

To obtain the desired equality of units of the criterion scale, 
some form of cost accounting procedures would be required. 
From the viewpoint of the industrialist or employee, the ideal 
criterion would indicate the cost to him of services or production 
units for each employee for the time interval during which 
the employee could be expected to work on the job for 
which he was selected. Since the essential comparison is 
between the selected employee and one chosen at random or at 
the average of the applicants in which selection is to occur, the 
criterion values would be conveniently expressed as mean 
deviates or as the difference in the cost of services by the given 
individual and the average such cost for a group representative 
of applicants in general. That is, if A produces 200 units in a 
given time interval as opposed to an average of 100, the cost 
to the employer of A’s produce would consist principally of A’s 
salary plus overhead on the equipment, office space, etc., used 
by A, while the cost to the employer of 200 units of produce by 
average employees would be twice that amount. Correction 
might be made here for spoilage of material, cost of errors or 
any other factors in which employees were found to differ, and 
which might be predicted by tests or measurements of abilities 
and other traits. 

If the total cost in dollars were calculated for A and for the 
average employee the difference would constitute the saving to 
the employer, during the given time interval, effected by selecting 
A instead of choosing at random. If an estimate of the time 
interval A would be expected to remain on the job were available, 
a complete estimate of the monetary saving would be computed. 
This latter is the value proposed for use as a criterion. Units 
of such a scale would be comparable at all points to that the 


' obtained frequency distribution of criterion values would have 


significance in its own right. Consideration of possible factors 
determining such a distribution of criterion scorés suggests 
that they would tend often to deviate considerably from normal- 
ity. Other things equal, ‘spread’ would be much greater at 
those class intervals on the distribution where individual differ- 
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ences represented considerable differences in cost of production 
or services, while at those class intervals where individual differ- 
ences made for rather small differences in cost of production, 
‘bunching’ would be apt to occur. Heavy skew or ‘spread’ 
would probably be found in criterion distributions for industrial 
jobs where infrequently occurring but costly errors or accidents 
must be considered in evaluating employees. 

If the criterion were expressed directly in terms of dollars as 
just suggested; itmight be considered desirable for some interpre- 
tative purposes to multiply both sides of (3) by the standard 
deviation of y. Since 2z, would equal Ly/c,, if y is in deviate 
form, (3) would become 


p> 
\ TryTy _ a (6) 


The coefficient r.,c, does not-indicate the efficiency of the pre- 
dictor as a proportion of maximum saving and would not be 
appropriate for evaluating the test as such. It does, however, 
provide a direct estimate of the average saving in dollars“per 
unit increase in the mean standard test score of the selected 
individuals. It would, of course, be possible to employ a 
coefficient such as rz,/ez. The decision as to whether relation- 
ship between a variable should be expressed in raw or standard 
score form depends in part upon the degree to which raw scores 
are meaningful. The coefficient r.,c, would probably be more 
often useful in selection work than would r,,/ez, since criterion 
scores are more likely to be directly meaningful than test scores. 

In all the foregoing discussion of (3) and (4) and distribution 
forms, it has been assumed that the predictor is designed to 
select at all possible cutting scores. If, of course, it can be 
decided beforehand that the per cent to be eliminated is to 
remain at some fairly constant figure throughout the use of the 
test, it would be possible to concentrate items so as to select 
most efficiently [see Richardson’ at that point]. The product- 
moment correlation would then be an inappropriate measure of 
predictive efficiency for such a test. In such instances a biserial 
correlation coefficient* could be computed after dichotomizing 





























* If the distribution of y is markedly anormal the problems associated 
with lack of agreement between the hypothetical normal z distributions 
and the obtained y distribution arise. While the only explicitly stated 
assumptions in arriving at the biserial formula is the assumption of linear 
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the test at the point of cut which would select the desired pro- 
portion of the population. From (3) the biserial may be obtained 
by substituting N Z/P for zz, where Z is the height of the 
ordinate of a normal curve at the point of cut and P the pro- 
portion of the population in the selected group. To obtain the 
conventional formula, Mr — M./cr would then be substituted 
for 22z,/N; that is, =z,/N would be expressed in raw score 
terms where Mr and or are the mean and standard deviation 
of the total group and M, the mean y score in the selected or 


upper group. 


DISCUSSION OF OTHER FUNCTIONS PURPORTING 
TO SHOW EFFICIENCY OF PREDICTION 


The principal reason for preference of the correlation coefficient 
over other indexes which have been proposed as measures of 
predictive efficiency are positive in nature and depend upon the 
derivation developed in this article. 





regression of y on z and that of normality of the z distribution, it can be 
seen that when r approaches unity these assumptions are inconsistent 
unless y is also normally distributed. The problems involved here are 
similar to those mentioned in discussing the necessity of assuming similarity 
between the distribution forms of z and y before the product-moment corre- 
lation could properly be regarded as an index of predictive efficiency. It is 
probably because of the inconsistency mentioned that biserial coefficients 
over plus one are often found in practice. Just as the correlation coefficient 
may be more clearly interpreted if the distribution forms are similar, so the 
biserial correlation would be subject to less misinterpretation if, instead of 
expressing the mean y value of the upper group in relation to the mean z 
value as it would be if it were normally distributed, it were expressed as it 
would be if z were distributed the same as y. The biserial would then be 
computed as in (4). The formula in raw score terms would be 
M,-M .« ) 
Tos = SD, 
(= —_ M wu ) 
SD, 





(a) 








or, since the standard deviations would cancel, 


— (M, — M.) : 
This (My, said Mw) (b) 
where the numbers in the selected groups are equal and M, is computed on 
persons selected by means of the test, while My is computed on those 


selected by means of the criterion. 
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It appears to the author that much of the apparent problem in 

selection of the function of r which gives predictive efficiency 
in the most meaningful manner centers around the failure to 
realize that essentially the concern of selection is to increase the 
‘goodness’ of the selected individuals, the failure to realize that 
the direct concern is with variation in z, It is only because 
of this concern that we are even indirectly interested in 2, — 2,) 
or the error of prediction. Given this admission, it follows 
directly that goodness of the selected group is a function only of 
their test scores and the size of the correlation coefficient. No 
equation can be obtained in which the goodness of the selected 
group is a function of their mean test scores and the coefficient 
of alienation (1/1 — r*) or E [100(1 — +/i — r*)]. Both of 
these proposed indexes of predictive efficiency are concerned 
with error of prediction and are not directly pertinent to the 
primary concern of prediction. 

Because of the nature of the relationship between r and 
(1 — r?)4, the distinction between them is highly important. 
The magnitude of r may reach nearly .44 before (1 — r?)% 
falls below .90 and, conversely, r can reach .90 before (1 — r?)% 
exceeds .44. Thus if the coefficient of alienation were taken 
as the means of interpreting the efficiency of a predictive instru- 
ment, tests having validities below .6 would be regarded as 
without practical value and improvement of tests with very high 
validity would be considered highly important. If, on the other 
hand, r is taken as the means of interpreting the efficiency of the 
predictive instrument, tests with validities of .3 or .4 or, in some 
instances, even tests with validities of .2, can still be considered 
useful, while the practical value of improving tests with validities 
above .9 would be considered negligible even if it were possible. 

We had previously indicated that the interpretation of the 
correlation coefficient is the same no matter what the number of 
individuals in the population from which selection is made or 
the proportion in the selected group. To emphasize this point, 
transformation from equation (1) to (6) was made in order to 
indicate that even with a single case, the interpretation of the 
correlation coefficient is unchanged. It should be understood 
here that.although the correlation coefficients is interpreted as a 
ratio of means as in (5), the correlation s so interpreted i is between 
individual cases and not between means. Apparently state- 
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ments frequently appearing in currently well-known textbooks 
to the effect that predictors with validities of .3 or .4 are of no 
use in making individual predictions but might be profitably 
employed to predict the performance of groups, are based on 
4/1 — r? as the index of predictive efficiency for individuals, and 
/ (1 — r?)/N as the index of predictive efficiency for groups. 
Both of these give the error of estimate in standard score terms. 
It should be clearly understood, however, that +/(1 — r?)/N 
will give an estimate of how accurately we can estimate the 
efficiency of selection in a given sample and that it is only 
indirectly related to efficiency of selection itself. In other words, 
+~/(1 — r*)/N is analogous to an estimate of the standard error 
of a validity coefficient. As a Wiittérof fact, if we cotisider (5) 
as a means Of Computing r instead of interpreting it, it is evident 
that the standard error of r as computed in this manner is some © 
function of the standard error of Mz, and Mz, where Mz, at 
least would be determined by +/(1 — r*)/N. It would seem 
then that one would expect to gain as much per individual 
selected no matter whether one or one hundred individuals 
were selected so long as the basic population from which they were 
selected and the proportion of applicants selected is the same. 
It is true of course that testing per man would be somewhat 
more costly with very small groups and research prohibitively 
so. This, however, is not really pertinent to the point at issue. 

Examples such as the following have often been cited as 
indicating a genuine difference between prediction for an indi- 
vidual and prediction for a group: Where an employer might be 
interested in the expected saving in money, or the head of a 
school in expected grades, the individual applicant might be 
more interested in whether he will ‘make the grade’ in a job and 
avoid being fired, or whether or not he will fail in school. This 
type of question might also be of primary concern to an individual 
offering vocational guidance. However, the difference in the 
statement of the problem here is not a function of the distinction 
between prediction for individuals and for groups, but of the 
nature of the predicted variable. The prediction problem in the 
example just cited differs from those previously discussed 
principally in that the criterion is regarded as dichotomous 
in the latter instance. Or, in other words, information as to 
whether the individual is above or below the point of cut is so 

















Correlation Coefficient as Measure of Predictive Efficiency 75 


much more important than the degree to which he is above or 
below, that the latter information is considered negligible in 
relation to the former. Except in such special cases, it would 
seem in general undesirabté to interpret a correlation in terms of 
a dichotomous criterion instead of a continuous variable. Tn~ 
addition to the reduction in the amount of information made 
available, the interpretation becomes more complex since the 
proportion of cases in the upper group bears a curvelinear rela- 
tion to the predictor. Even given the proportion in the upper 
group—or the probability that the individual will fall in the 
upper group—the interpretation is no simpler than that obtained 
by determining the comparable figure for the continuous variable 
(2,), except possibly in dealing with individuals sufficiently 
unsophisticated in statistics that the concept of standard scores 
would not be understood. 








is its legitimate ‘interpretation-as the~proportion— of criterion 
Variance accounted for by the predictor. This advantage is 
most evident in dealing with uncorrelated predictors since, in 
such instances, the sum of their coefficients of determination is 
equal to the square of their multiple correlation. However, the 
fact that r? is additive under certain conditions does not me 
that it is a méastire of efficiency of prediction. While it is 
advantageous in many mathematical manipulations and corre- 
sponding arithmetic calculations to employ an index which is 
additive, it is not relevant to the choice of an index of efficiency 
of prediction. The reader can readily convince himself by 
attempting algebraic manipulations of (1) that no equation can 
be obtained in which r? can be directly employed for estimating 
the efficiency of the performance of the selected group. The only 
meaningful expression is obtained by squaring both sides of (1), 
summating over the entire population and dividing by N. Such 
manipulations will demonstrate only that the variance of 2, is 
equal to r?. et eso ke 
“The interpretation of the correlation coefficient in terms of 
common elements does not appear directly relevant to the pres- 
ent discussion, since it is not usually proposed as a means of 
interpreting correlations as a measure of the efficiency of selective 
instruments. Such interpretation indicates, as the reader is 
probably aware, that under certain conditions r,, can be taken 
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as the proportion of hypothetical constituent elements common 
to the variables x and y. However, Guilford (?, p. 365) further 
indicates that when all z elements are also y elements, the per- 
centage of such y or criterion elements determined (or the per- 
centage of such elements in common) is then equal to r?. This 
latter point is mentioned as a basis for interpreting r? as the 
coefficient of determination. This interpretation is analogous 
to the interpretation of r? as the percentage of variance accounted 
for by the predictor. There seem to be no additional factors 
involved here that would justify modification of the comments 
on r? made in the preceding paragraph. 


SUMMARY 


It has been shown that if the regression of y on z is linear and 
their frequency distributions the same, the correlation coefficient 
gives directly the ratio of the mean standard criterion score of a 
group selected by means of the predictor to that which would 
be obtained by selecting a group of similar size by means of the 
criterion itself. This is interpreted as showing that the correla- 
tion coefficient is a direct index of predictive efficiency. } Related 
problems and other proposed indexes of predictive efficiency 
have been discussed. 
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If we are to help our young people find their place in life we 
must ascertain not only what they as individuals are capable of 
doing and what they are interested in doing, but why they wish 
to do the things they want to do. We must know the motives 
prompting their vocational choice if the guidance we give them 
in helping them formulate their life plan is to be intelligent 
and of lasting value. 

Interest and ability are only two of the three important factors 
that make for success and happiness in a chosen vocation. Sound 
motives are basic to persistent effort in any vocation and lie 
at the very root of satisfaction and sense of achievement which 
one’s work must yield if happiness is to be the result of occupa- 
tional endeavor. 

For this reason a vocational guidance program should be 
motive-centered. Motives play a major réle in everyone’s life; 
consequently, our school program must be conscious of the 
inculcation of motives. In one form or another educators state 
that one of the major objectives of out schools is the development 
of character. But the background of a program aiming to 
develop character is essentially the inculcation of motives, for 
the dominant characteristic of a man of character is strength 
of will, but will power is basically motive power. 

An important question then, is, to what extent are our schools 
developing motives? What kind of motives are taking root 
in the minds of our adolescents? More specifically, what values 
influence the young adolescent’s choice when he selects a life 
vocation? 

Such questions prompted the investigation of the motives for 
vocational choice of five hundred thirty-three boys and girls 
from two junior-senior public high schools in New York State, 
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ene a suburban school with a registration of six hundred fifty 
and the other a rural central school of two hundred pupils. 
Through the English teachers, the pupils were asked to 
write a composition on the subject, ‘What I Want to be When I 
Leave School After the War and Why I Chose This Occupation.” 
Compositions from two hundred twenty-two boys and three 
hundred eleven girls ranging in age from eleven to nineteen, 
representing grades VII through XII were analyzed to discover 
occupations and motives according to grade, sex, age, and IQ. 


ANALYSIS OF OCCUPATIONS CHOSEN 


An analysis of occupations chosen reveals that fifty-three per 
cent of the boys and forty-seven per cent of the girls chose 
careers in the professional and managerial fields, indicating a 
close correlation with the findings of similar studies. Such 
choices ill accord with the actual opportunities available in these 
careers; consequently, the need of intelligent vocational guid- 
ance. For example, Bingham found that out of every thousand 
workers only five were actively engaged as physicians, whereas 
out of one thousand students one hundred and five wish to be 
doctors.? 

In the professional field nursing was the most popular choice 
with the girls, accounting for thirty-nine per cent of all pro- 
fessional occupations chosen; whereas with the boys the most 
popular occupation was engineering; in nearly every case they 
mention a specific branch of engineering. Roeber and Garfield 
found the same to be true in their study.* . There is no doubt 
but that the recent national drive for more nurses and engineers 
was partly responsible for the popularity of these occupations 
among the subjects of our study. 

Second and third choices in the professional group among the 
boys were aviation and ‘“‘running a business.”” Among the 
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? Edward Roeber and Sol Garfield, ‘“‘Study of Occupational Interests of 
High School Students in Terms of Grade Placement,” Journal of Educational 
Psychology, 34: 355, October 1943. 











Occupational Choice among High School Students 79 


girls other occupational choices included teaching (seventeen 
per cent), costume designing (two and one-half per cent), and 
a few scattered choices including such specialized branches as 
stylist, public welfare investigator, veterans’ counselor. 

The second highest group of occupations chosen by the girls 
was in the clerical field, twenty-nine per cent choosing vocations 
in this area. The most popular job was that of secretary (fifteen 
per cent) while stenographer and bookkeeper ranked second and 
third. Contrasted with the girls are the few boys (three per 
cent) selecting a clerical position. The group of occupations 
meriting second place among the boys was the skilled trades; we 
found one out of every five boys electing to become a mechanic; 
by contrast we found the girls showing no interest whatever 
in the skilled trades. This same divergence of choice was 
evident in the agricultural field, where we found thirteen per 
cent of the boys choosing farming or forestry as a career, to 
rank this occupation third in popularity, as compared with a 
complete lack of interest in this field among the girls. This 
appears strange in view of the fact that thirty per cent of the 
girls included in our investigation were from a distinctly rural 
area. 

Among the service occupations which ranked third with the 
girls, beauty culture and airline hostess were the outstanding 
choices. Among the boys, service occupations ranked fourth; 
in this field careers in the army and navy were popular, but 
principally with the younger boys. 

Very few girls (three per cent) and still fewer boys (two per 
cent) chose semi-skilled or unskilled occupations. Only one 
per cent of our entire group chose factory work despite the fact 
that a fair percentage of them live in an industrial area. These 
findings present quite clearly the problem facing high school 
counselors. A very large percentage of workers earn their living 
in the semi-skilled and unskilled trades, yet only two or three high 
school students out of a hundred favor such occupations. 


GRADE LEVEL AND IQ AS FACTORS IN OCCUPATIONAL CHOICE 


Considering the choice of occupation from the standpoint of 
grade level, we note a decrease in choice of occupation on the 
professional level as we advance from grade VII to XII. This 
trend is more in evidence among the girls, among whom fifty-six 
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per cent of the seventh-graders chose a professional career as 
compared with forty per cent of the twelfth-graders, than it is 
among the boys, among whom forty-eight per cent of those 
in the seventh grade chose a profession as compared with forty 
per cent in grade XII. In the clerical occupations the girls 
give evidence of a decided increase of interest as they grow 
older; this is particularly noticeable in the tenth and again in the 
twelfth grade. Perhaps this is partly because in New York 
State it is rather difficult for students to take commercial sub- 
jects before the tenth year. The increase in clerical choices 
in the final year may be due to economic reasons and the sudden 
relinquishing of hope to go to college. No definite age trends 
were evident in the other vocational preferences. 

Examining occupational choice in the light of native intel- 
ligence as reflected by the IQ, we find little correlation between 
ability and the intellectual challenge of an occupation. On the 
contrary, we find evidence of the idealism of adolescents and their 
desire to live among the stars. Among those choosing pro- 
fessional occupations we find IQs’ ranging from 65 to 156 among 
the girls and from 65 to 145 among the boys. Among both 
boys and girls who chose a profession we find a slight indication 
of the effect of maturity on occupational choice, as only ten to 
fifteen per cent of the eleventh- and twelfth-graders whose IQ 
range was below 95 chose a professional occupation, whereas 
in the lower grades, between twenty and forty-five per cent 
of those who made a similar choice had an IQ below 95. There 
is almost an exact duplication of these findings among the girls 
choosing clerical occupations. 

Analyzing the occupational choices in the upper range of IQs 
115 and above, we find less than one per cent of the girls and 
less than six per cent of the boys choosing an occupation outside 
the professional or clerical group; the majority of boys who did 
so choose selected a skilled occupation. In general, there is a 
slight tendency for the majority of students selecting agricul- 
tural, service, semi-skilled, and unskilled occupations to come 
from the lower IQ range, but this trend is by no means uniform. 
An analysis of our data suggests that both boys and girls, at all 
grade levels, tend to choose occupations without sufficient 
consideration of their ability to do the work of their choice. 
In this point our data corroborate the findings of Lehman and 
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Witty who noted little change in efficiency of vocational choice 
with advancement in chronological age.‘ 


MOTIVES FOR CHOOSING A PARTICULAR OCCUPATION 


The motives which the boys and girls of our study advance 
for a particular occupational choice are dominantly and almost 
exclusively on the purely natural plane. Of the six hundred 
eighty-nine motives given, only two could be classified as religious 
or supernatural. As is evident from Table I, less than a sixth 
of all the motives offered can be classified as motives of the 
‘highest natural level.’ More than seventy-five per cent of the 
reasons advanced for choosing a particular vocation are selfish. 
Slightly less than seven per cent were unable to think of a reason 
for their occupational choice. 


TaBLE I.—Morives FoR OccUPATIONAL CHOICE DISTRIBUTED 
AccorDING TO VARIOUS LEVELS OF MOTIVATION 
Number of boys and 


Levels of Motivation girls advancing motive 
1. Religious or supernatural motive............. 2 
2. Superior natural motive..................... 111 
Oy, Coa a os bok bs ose dees 0 
FTES EE PPE POTEET AT Oe 6 
DE eee 83 
re 22 
3. Other unselfish natural motives.............. 20 
4. Selfish natural motives...................... 520 
en oa hl eee ant ph ih ated s Ree 36 


In Table II we note how interest in work was the most fre- 
quently mentioned motive. This reason was offered by more 
than a third of the boys and girls and accounts for twenty-eight 
per cent of all the motives listed. Help to mankind—the out- 
standing unselfish motive advanced—gives evidence of a striking 
sex differentiation. Of all the students offering this humani- 
tarian motive, seventy-seven per cent were girls. A factor 
partly responsible for this high percentage is the large number 
of girls who chose nursing as a career. The only other motives 





‘Lehman and Witty, ‘‘ Vocational Guidance, Some Basic Considerations,”’ 
Journal of Educational Sociology, November, 1934, 174. 
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which the girls expressed much more frequently than the boys 
were: desire to meet people and advance socially, mentioned by 
four times as many girls as boys; desire for enjoyment and 
happiness, listed by twice as many girls as boys; and desire for 
home and children, a motive expressed only by the girls. 


TaBLE IJ.—DIstTrRIBUTION OF MoTIvEs ADVANCED FOR CHOOSING 
A PARTICULAR OCCUPATION 
Percentage men- 
tioning motive 


Motive Boys Girls 
i i kee cease’ 36 37 
2. Want to help mankind............... oe 22 
3. Personal advancement.................. 19 11 
4. Aptitude, feel fitted for job............. 11 10 
EE ES SS lil 5 
6. Occupation of family members.......... 11 4 
7. Favorable work conditions.............. 7 6 
8. Desire for home and children............ 0 9 
9. Enjoyment, happiness.................. 3 6 
10. Security and Independence.............. 5 3 
11. Opportunity for work.................. 6 1 
12. Social advancement.................... l 5 
13. To get work experience....... 4 l 
14. Persuasion............ Set Seer eee ete 1 2 
15. Gratitude to family.................... 1 1 
ee tn I sc Aki cose eee cddeees 1 0 

17. Desire for fame, love of God, easy work. . 5 § 
LESSEE ot RI TE 7 7 


Motives which the boys mentioned twice as often as the girls 
were: opportunity for personal advancement, desire for adven- 
ture, desire to follow in father’s footsteps, and a desire for secu- 
rity and independence. The motives, opportunity for work and 
work experience, were mentioned almost exclusively by boys. 

Interest in work, a feeling of possessing an aptitude for a 
particular job, and favorable work conditions, were the only 
motives among those more frequently mentioned in which there 
appeared a close similarity of reasons for occupational choice 


among boys and girls. 











Occupational Choice among High School Students 83 


INFLUENCE OF GRADE LEVEL AND IQ ON MOTIVATION 


Analyzing our data according to grade level, there seems to be 
little difference in the level of motives of students from the 
seventh to the twelfth grade. No age trend seems evident; for 
example, as many of the younger (roughly ten per cent) as 
the older students mention the humanitarian motive, ‘help 
mankind,’ as the reason for their choice of occupation. The only 
exception to this lack of change or development of motives 
through the junior-senior high school years occurs in the motive— 
aptitude for work—in which we find a steady increase from four 
per cent among the seventh-graders to thirteen per cent among 
the seniors. Perhaps this growth in appreciation of aptitude 
for an occupation can be attributed to the work of the part-time 
guidance counselor who services the schools which these students 
attend. 

In studying our classification of motives in the light of IQ 
variation we note no significant trend for those of higher intel- 
ligence to offer superior motives for occupational choice, nor 
for those of lower IQ to offer less noble motives. 


RELATION BETWEEN MOTIVE AND TYPE OF OCCUPATION CHOSEN 


When we analyze our data to discover the relationship between 
the type of occupation chosen and the motive given for the choice, 
we find that fifty-one per cent of all the motives given in our 
study were advanced by the fifty per cent who chose professional 
careers. Twenty-two per cent of all the motives given were 
offered by those choosing clerical occupations; six per cent by 
those choosing service occupations, six per cent by those choos- 
ing agriculture, nine per cent by those choosing semi-skilled 
trades, and four per cent by those choosing unskilled work. 

The entire range of motives is represented by those choosing 
professional careers, but the majority (seventy-four per cent) 
of their motives cluster about the four most popular motives: 
interest in work (thirty-one per cent), help to mankind (twenty 
per cent), personal advancement (twelve per cent), and aptitude 
for the work (eleven per cent). 

Among those choosing clerical occupations, thirty-nine per 
cent give interest in the work as their motive; thirteen per cent 
mention personal advancement; six per cent, aptitude. Thus 
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the four top-ranking motives in our study motivate less than 
six out of ten of the prospective clerical workers. Desirable 
working conditions and social opportunity were among the 
additional motives more frequently mentioned. 

Students who selected service occupations, (e.g. airline hostess), 
mentioned adventure and travel as their dominant motives, while 
those choosing agriculture mentioned their love of outdoor life, 
working conditions, and the fact that farming is a family occupa- 
tion. Of those choosing the skilled trades, fifty-one per cent 
were motivated by interest in the work, eighteen per cent were 
looking for personal advancement, and fourteen per cent chose 
this type of occupation because their father or brothers were in 
this field. Interest in the work, security, and personal advance- 
ment were the only motives given by the few students choosing 
the semi-skilled and unskilled trades. In general we may con- 
clude that motivation for professional work is on a higher level 
than for the other job classifications. 

It is striking that both the boys and the girls regard all occu- 
pations other than professional careers, as just mere ways of 
earning a livelihood. They do not seem to grasp the true rela- 
tionship between the various occupations and society at large. 
Their attitudes give little evidence that they understand the 
contribution which the various occupations make toward personal 
and social welfare. Our findings suggest that one of the big 
tasks for our teachers and guidance counselors is to develop 
proper attitudes toward the non-professional vocations. Youth 
must realize not only the necessity of non-professional workers, 
but the important contribution that can be made to the world 
through the non-professional occupations. 

To give a more intimate picture of the reaction of students to 
the question of motives in vocational choice, we present several 
cases. 

CaseI. A.S., male, grade VII, age twelve, IQ 102, nationality 
background: English, chosen career: scientist. 

Motivation in the case of A. S. is very strong. Several mem- 
bers of his family, as well as himself, are victims of the bone 
disease, osteogenesis imperfecto, and his one desire is to work 
on a cure for this disease in order to help not only his own family, 
but all others who may be victims. In his own words, ‘My 
first problem will be to try to make cripples walk again.”” He 
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feels that his own experience will furnish him the motive to 
overcome the hardships of the task he has set for himself. 

Case II. A. P., male, grade IX, age fourteen, IQ 115, nation- 
ality background: Italian, chosen career: radio work. 

‘A. P. says, ‘“‘I have chosen radio because of its interesting work 
and great future.” His motive is on the natural level; he goes 
on in his composition to explain that in the postwar world radio 
and television will be increasingly important and that he would 
like to invent a very small radio which, as he says, ‘‘ would set a 
man up for life.’ 

Case III. S. A., female, grade XII, age seventeen, IQ 101, 
nationality background: Austrian, chosen career: journalism. 

S. A. chooses journalism because “journalism seems to bring 
me in the field of working directly with the general public, and 
extending my efforts and ability in seeking information that in 
some form may be a benefit to all who need it.” 

Case IV. P. B., male, grade VIII, age thirteen, IQ 142, 
nationality background: American, chosen career: mechanical 


engineering. 
“There will be so much to be done to return our country into 
a busy peace-time industrial center . . . There seems to be an 


endless task ahead for one who would be interested in building 
for the future and making our world one where anyone who wants 
to can improve his way of living and be given a chance to work 
out his own ideas for a better place to live.”’ 

Case V. L.A., female, grade X, age fifteen, IQ 87, nationality 
background: English, chosen career: marriage. 

‘“‘T don’t think I would be very successful in the business world 
and at present have no idea what I shall do after I graduate. I 
hope to get married some day and live in a little house outside 
of town where we can have a garden, chickens, horses and dogs. 
I have learned to do some cooking and housework, and can care 
for a baby; so if I do work after I leave school I’d rather do 
something along this line.” 


SUMMARY AND CONCLUSIONS 


Of the five hundred thirty-three students in our study, fifty 
per cent chose professional or managerial occupations. Our 
findings give evidence of a definite need for intelligent guidance 
in vocational choice and for the development of a better under- 














86 The Journal of Educational Psychology 


standing of the importance of the other-than-professional 
occupations. 

The clerical field appeals primarily to the girls, while the 
skilled trades appeal to the boys. 

Both boys and girls, especially at senior-high level, evinced a 
fair knowledge of occupations, choosing a total of one hundred 
seven different jobs, the boys seventy-eight, the girls fifty. 

A large percentage of adolescents chose occupations beyond 
their mental capacities, thus giving decided evidence of their 
youthful idealism. 

The motives advanced for deciding on a particular vocation 
were almost exclusively on the natural level; approximately 
thirty per cent did not go beyond interest in the work; he. 
five per cent of the motives mentioned were selfish; only two 
students mentioned a religious motive. These findings seem 
to point to the lack of higher motives in the adolescent’s thinking 
and indicate the dire need of religion in the adolescent’s life. 

There was little change in motive from grade to grade. It 
would seem that the schools have either neglected the inculcation 
of higher values, or have failed in their efforts to develop higher 
motives as an influence in important life decisions. 

There seemed to be no relation between the range of IQ and the 
motive advanced for a particular vocational choice. 

Sex seems to be a factor in regard to certain motives. Certain 
reasons are mentioned more frequently by boys, others by girls. 
Unselfish motives are more influential with girls than with boys. 

The four most popular motives that influenced the majority 
of students who chose a professional or clerical career as well 
as those who chose another occupation were: interest in work, 
opportunity to help mankind, opportunity for personal advance- 
ment, and aptitude for the work. 

Our findings seem to point quite definitely to the need for the 
inculecation of an appreciation of higher values, particularly 
religious values, on the junior-senior high school level. Adoles- 
cents must be lead to. grasp and personalize motives and ideals 
which will lift their vision beyond the selfish, the material, and 
the natural.’ They must be made aware that a vocation: is 
more than an occupation—that it is the means of fulfilling 
their life purpose. 





5 Self-Revelation of the Adolescent Boy, 328. 
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Many studies have been made of the Spanish-American chil- 
dren in Arizona, California, New Mexico, and Texas. The 
investigators have appeared to conclude that the Spanish- 
American children are a special problem in our schools and that 
they need to be handled by a method other than that used with 
English-American children. These writers have generally recog- 
nized a language handicap and some have discussed the influence 
of environmental conditions and past experience. 


PURPOSE OF THIS STUDY 


The purpose of this study was to find the effect of a year of 
pre-first-grade training upon the reading readiness and achieve- 
ment of Spanish-speaking children in the first grade. If Spanish- 
speaking children are taken into the schools a year in advance 
of the time when they normally enter, what advantage will they 
have over others who enter at the usual time? 

The question is one of practical importance because of the 
large retardation of Spanish-speaking children in the first grade 
under the usual school policies. The delay in learning to read, 
results in an excessive overage condition with its attendant evils. 
If it is discovered that a considerable part of the handicap with 
which these children start can be overcome before the normal 
time for introducing a reading program, the educational impli- 
cations will be significant. 


PROCEDURE 


Nine towns in New Mexico were selected for the experiment. 
In August, 1940, through the use of the Pintner-Cunningham 
Primary Intelligence Test, Form B, and by a subjective analysis 
of vocabulary ability and home environment, two groups of 
five-year-olds of these communities were equated for the control 
and the experimental groups. 
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During the year of 1940, the control group did not attend 
school and were subjected to no special training. The experi- 
mental group attended school and were subjected to a pre-first- 
grade curriculum directed toward: 

1) Social and emotional adjustment through democratic 
procedures in conversation, discussion, acquaintance with the 
school organization, room responsibility, and planned games and 
parties. 

2) Vocabulary development through games, discussions, con- 
versations, listening, and describing pictures, books, and objects. 

3) Physical development through games, craft media, rhythmic 
and creative play, and nutritional and health habit formation. 

4) Development of auditory perception through listening to 
sentences, poems, stories, and elements in phonograph records. 

5) Development of visual perception through looking at pic- 
tures and observing similarities and differences in objects. 

6) Development of habits of memory through listening to 
nursery rhymes, learning to carry messages correctly, and 
reproducing of stories. 

7) Development of codperativeness and social attitudes 
through the correlation of the above mentioned procedures. 

In order to help the child in his orientation to the school 
environment, the school atmosphere was made as pleasant and 
homelike as possible. 

In the fall of 1941, both the control and the experimental 
groups began the usual first-grade program. They were given 
the Pintner-Cunningham Primary Intelligence Test, Form A, 
and the Metropolitan Reading Readiness Test in November. 
The results for the above named tests, together with the results 
of the Pintner-Cunningham Primary Intelligence Test, Form B, 
are as follows: 


Experi- 
mental § Control 
Test Group Group Date 
Pintner-Cunningham, Mean 66.01IQ 68.9 IQ Aug. 40 
Form B | §$igma 7.4 7.14 
Pintner-Cunningham, Mean 95.92IQ 78.46IQ Nov. ’41 
Form A Sigma 7.3 11.9 
Reading Readiness Mean 52.0 7.39 Nov. 41 
Sigma 6.18 5.61 
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Since the tests were ministered in English, and since the 
children had only a limited English vocabulary, the results serve 
merely as a basis for comparison and diagnosis, and not as a true 
measures of intelligence. 

In the beginning of the second year of the experiment, a 
reading-readiness program was presented in order to promote 
growth in various abilities and interests of reading maturation. 

The reading experiences were based upon the actual experi- 
ence of the child in order to develop his interest and to stimulate 
his imagination. The reading experiences were meaningful 
processes realized through lifelike situations familiar to the child. 
The three major tasks of the reading program were the develop- 
ment of ideas through an enrichment of experience, the develop- 
ment of a meaningful vocabulary to express the ideas gained 
through these experiences, and the development of ability to 
recognize printed symbols which express, in printed form, these 
ideas and meanings. 

The first reading was introduced through the use of the 
experience charts which were based upon the child’s actual experi- 
ence. When the pupil showed a definite desire to read, the 
preprimer was placed in his hands. There were modifications 
or differences in the program for the two groups based upon their 
abilities. 

In May, 1942, the children of both groups were given the 
Metropolitan Achievement Test: Primary I Battery; Form B. 


TEST RESULTS AND THEIR SIGNIFICANCE 


As previously stated, this study is concerned with first-grade 
Spanish-American children, half of whom had received a year 
of pre-first-grade training and half of whom had not had such 
training. The Table I presents an outline of the testing program 
used in the experiment. 

Through the statistical treatment of these test results it was 
expected that certain questions pertaining to the study could 
be satisfactorily answered. As stated, the specific purpose of 
the experiment was to determine the effect of a pre-first-grade 
training program upon scores made in reading readiness and 
reading achievement tests by Spanish-American first-grade 
children. The groups were matched in August, 1940, on the 





ppc” SRgtmerps 


1941.) 





90 The Journal of Educational Psychology 
TaBLeE I.—TeEstTine ProGraM 
Number of 
Test Date Children 
Pintner Cunningham 
Primary Intelligence 
Form B August, 1940 469 
Pintner Cunningham 
Primary Intelligence, 
Form A November 14-18, 1941 301 
Metropolitan Reading 
Reading Readiness November 21-25, 1941 301 
Metropolitan Achievement 
Primary I Battery: 
Form B May 13-17, 1942 200 


TaBLE I].—CHRONOLOGICAL AGES OF CHILDREN (NOVEMBER, 





CA in Months 


Number of Children 























Experimental | Control 

es ye a 0 1 
eo, eee ee er 2 3 
EE ORS eee. ak eS | 2 0 
i a a ee tee 0 1 
SAAD IEE SP gia ee en 1 2 
I Se er ear t re a e 0 4 
et ee ae at 2 6 
OSG ER ERR ST SUAS. AG, lake oes 9 18 
ee te si. oe eke Be Ue ne ee 9 12 
Eel oa te in Ue a 25 16 
NN ag le eee 14 20 
EES ae eee | pees eh rane ra 31 10 
ST eR a ees ck oe 2 7 
STR SRE ABE pit Al SP enty DO 3 0 
eT ARE SR RS A Sk a QR 100 100 
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basis of performance on the Pintner Cunningham Primary 
Intelligence Test, Form B, and on home environment and 
language ability. The chronological ages of the children are 
given in Table II. 

It should be noted that the average age of the pupils who had 
pre-first-grade training was five years and three months in 
September, 1940; that is to say, for the most part, they were 


TaBLeE III.—IQ Ratines as OBTAINED FROM THE PINTNER 
CUNNINGHAM INTELLIGENCE Test, Form B. 
(Auveust, 1940.) 














Number of Children 
IQ 
Experimental | Control 
EE 1% weg 6-4 co oe aaaceeiE een en 1 5 
CEE 4 a od cng coe bu ds een ee ae 24 35 
BN 6 Duhedene ban chdeeny ce awe 13 8 
I sc ay Ss ha wy ace ante © ee he ac 9 4 
Ee ys sk bay wd oad a ee ees we l 10 
Kod dau bbws deen biwene ce 7 18 
DGD che 6a ul ahd dee haeaee ee 16 il 
sola sc Ooh peed Ms Waleed ake 24 10 
RR eR ey ape ee seme» 5 0 
EE eee ee ee eee 100 100 
EE a rereoe ene py seme 66.01 68.9 
ee ee eee 7.4 7.14 











children who would not normally be enrolled in school. The 
normal chronological age for first-grade children, assuming they 
enter school in September at the age of seventy-five months, 
would be seventy-eight months in November. The experi- 
mental group used in this project was almost a month younger 
than the average age, while the control group was almost three 
months older chronologically than the average normal first-grade 
child. The means for the two groups were: 
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Experimental 
Group Control Group 
i Died. 6s cadesh $a% 77.40 months 80.88 months 
ES a 6.72 


It will be noted that the children of the experimental group 
were three and a half months younger than those of the control 


TaBLE IV.—IQ RatTinG As OBTAINED FROM THE PINTNER CUN- 


NINGHAM INTELLIGENCE TEstT, Form A. 


(NovEMBER, 1941.) 

















Number of Children 
IQ 
Experimental | Control 
IAG EPRI > On ne 1 0 
OER ee ae ae Le 3 0 
ESTEE eee cee eA Be fo 5 0 
SIAR Re tac Sa Pa 3 0 
ee i Se cae pek ca ui a's 7 0 
ET aa a ee, Se aD 8 0 
EE ee ae ey ee 9 0 
i ee eee ee eee Ca at 11 2 
Ce in, ne ot Chee ie alee ae kaa 17 8 
i eis oe i ee 16 2 
ARG Rep rarepprer ers tr far eee 20 6 
FR RE ee er ee 0 11 
I ini os a ce cena aatoaaces Haak eek ees 0 39 
I a <0 Gal le SS & asakc a Rte Wee ieacwes 0 26 
et a il eee et 0 6 
RE rir erate Or Cente aera 100 100 
a EL aig a 95.9 78.46 
ie Bae ta de Bl os Able ti 7.3 11.9 








group. Later results from the reading readiness and reading 
achievement tests indicate that the chronological age within the 
age range of the children in this study showed no sign of influence 
on reading readiness and achievement. 
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Table III compares the IQ’s of the experimental and control 
groups as obtained from the Pintner Cunningham Primary 
Intelligence Test, Form B, as given in English, August, 1940. 

Tests administered to the Spanish-speaking child are not 
always true measures of intelligence because the tests usually 
have been standardized upon the children who have had a 
different cultural and language background. That the Spanish- 
American children have been considered inferior in intelligence 
because of these tests, is unfortunate. 


TABLE V.—MENTAL AGES OF CHILDREN AS OBTAINED FROM 
PINTNER CUNNINGHAM Test, Form B Test Scores. 
(August, 1940.) 














Number of Children 
Mental Age in Months 

Experimental | Control 
RS.) eet aden ende a eee arte wed 1 0 
CN Ss .onédenavianndseviekese ead 1 1 
LS 4 6. ng Mihai 606 490 wee ORE eS 2 2 
as ote deck aee tne eke eens oH’ 5 1 
iin dere ene deh a awnaeeaweate 8 2 
a donde Wied ed knew ek aa 27 25 
cee deny teak tabbed anaen eas 20 15 
Ne 6 ne das whe bdo ais eeN een ewe 18 12 
Cs ocean y lsat thanekaen eoeee rns 8 10 
es nt oat wg bane. Cae oe RS 6 9 
on Si i oad ke Nak in eo 3 13 
cs ais 4 atuhbid ed he te we oe Ae 1 0 
be es ce eae te gen ae Se eae 100 100 

a at og a ke alas si Sink a 52.62 53.55 











The Pintner Cunningham Primary Intelligence Test, since it 
was given in English to children of limited English-speaking 
vocabulary, was not a valid measure of these children’s intelli- 
gence and was used merely as a tool for equating the control 
and experimental groups. The Table IV shows the increase in 
performance on the test fifteen months later. 
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The IQ’s were raised 29.91 points for the experimental group 
after a year of pre-first-grade training. The IQ’s for the control 
group were raised from 68.90 to 78.46; these pupils had been in 
school two months at the time the second test was given. 


TaBLE VI.—MENTAL AGEs OF CHILDREN AS OBTAINED FROM THE 
PINTNER CUNNINGHAM Primary Test, Form A, TEstT 
Scores In NovemMBEr, 1941. 





Number of Children 





Mental Age in Months 
Experimental | Control 
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The mental ages as obtained from the Pintner Cunningham 
Primary Intelligence Test, Form B, as administered in English, 
in August 1940, are shown in Table V. 

In August, 1940, the mean mental age for the experimental 
group was 52.62, and for the control group, 53.55. It should 
be repeated that these are not true mental ages, but mental 
ages of children measured by a test in a language with which 
most were relatively unfamiliar. Table VI gives the mental 
ages of these same children in November, 1941, as obtained from 


TABLE VII.—PERCENTILE RANKS ON READING READINESS TEST 
Norms (NoveMBER, 1941) 
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Form A of the Pintner Cunningham Tests, after the experi- 
mental group had been in school a year and three months, and 
the control group had been in school for three months. 
. Table VI shows that the average mental age of the experi- 
mental group in November, 1941 was 1.83 months above the 
normal mental age for first-grade children. These children had 
increased their average mental age 24.21 months since August, 
1940. The average mental age of the control group was 64.05 
or ten months below the average normal mental age of the first 
grade. 

Table VII gives the percentile ranks on the Metropolitan 
Reading Readiness Test norms. 

Using these percentile ranks as a basis of prediction in attain- 
ing a given grade status at the end of the first grade, Table VIII 
shows the placement could be predicted. 


TaBLE VIII.—PREDICTION OF GRADE Status aT Enp or First 
GRADE (NOVEMBER, 1941) 
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The figures in Table VIII indicate, in the light of prediction of 
grade status at the end of the first grade, that sixteen per cent 
of the experimental group will attain the grade level of grade 
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one and nine months, and over fifty per cent will attain a grade 
level of grade one and six months. All the children in the 
control group were below the grade attainment of grade one and 
three months. 

The administration of the Metropolitan Achievement Test: 
Primary I Battery, Form B, in May 1942, indicated the grade 
placement given in Table IX. 


TABLE 1X.—READING GRADE PLACEMENT AS OBTAINED FROM 
THE METROPOLITAN READING ACHIEVEMENT Tests (May, 
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Table IX shows that twenty per cent of the experimental group 
had achieved a grade placement of 2-1 or above by May, 1942. 
Four children had a grade placement lower than 1-6. In the 
control group, the highest grade achievement was 1-5. 

In referring to the prediction of attainment as obtained from 
the percentile ranks on the Metropolitan Reading Readiness 
Test, given in November, 1941, it will be noted that it was pre- 
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dicted that sixteen per cent would attain the level of grade 1-9, 
but fifty-two per cent of the children in the experimental group 
actually attained this level. The Achievement scores of the 
control group indicate that four per cent of the children had 
attained the grade placement of 1-5, and eighty-eight per cent 
were at or below the grade placement level of 1-3. In referring 


TABLE X.—READING ACHIEVEMENT AGE AS OBTAINED FROM THE 
METROPOLITAN READING ACHIEVEMENT TEsT (May, 1942) 





Achievement Age in Months 


Number of Children 





Experimental 


Control 





- Oe > > 











— 





to Table VIII, it will be noted that eighty-seven per cent of the 
control group were expected to have a grade placement of 1-0, 
ten per cent a level of 1-1, and three per cent a level of 1-2. 
The reading achievement ages attained by the scores of the 
Metropolitan Achievement Test are given in Table X. 
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- In November, 1941, the experimental group, through the 
interpretation of the scores of the Pintner-Cunningham Primary 
Test, Form A, had an average mental age of 76.83 months. In 
May, 1942—six months later—they had attained an average 
reading achievement age of 80.9 months on the Metropolitan 
Achievement Tests. For the same period of time, the control 
group with a mental age of 64.5 in November had attained an 
average reading achievement age of 74.1 months. 


TaBLE XI.—ACHIEVEMENT AGE IN ARITHMETIC AS OBTAINED 
FROM THE METROPOLITAN ACHIEVEMENT Test (May, 1942) 
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In the experimental group, fifty-one per cent of the children 
attained a reading achievement level equal to or above that of 
normal first-grade children, as set forth by the norms of the 
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Metropolitan Achievement Test. None of the control group had 
reached the average norm for first-grade reading achievement. 

The arithmetic scores parallel those in reading as shown in 
Table XI. 

The mean achievement age in arithmetic for the experimental 
age was 80.5 months as compared to 80.9 months in reading 
achievement. The mean achievement age in arithmetic for the 
control group was 74.0 months as compared to 74.1 months in 
reading achievement. 

In both instances, the experimental group grew mentally more 
than two thirds of a school year more than did the control group 
in the six months period from November to May. 


CONCLUSIONS 


1) The average IQ, however—not the true IQ—of the experi- 
mental group as obtained from the scores of the Pintner-Cunning- 
ham Primary Intelligence Tests, Forms A and B, was 66.01 + .39 
in August, 1940, and after a year of pre-first grade training it 
was raised to 95.92 + .27. The average IQ of the control group 
as obtained from the same tests was 68.90 + .45 in August, 1940, 
and 78 + .64 in the following year. The IQ’s were almost 
parallel in 1940 and in 1941 there was a difference of 17.46 + .64. 

2) The children with a year of pre-first-grade work had an 
average percentile rank of 48.48 + .40 on the norms of the 
Metropolitan Reading Readiness Tests as compared to an 
average of 7.81 + .38 for the control group. The differences 
between the two averages was 40.67 + .55. These percentile 
ranks were used as a basis of prediction for the attainment of a 
given grade status at the end of the first year, as presented in 
the Metropolitan Reading Readiness Test Manual. The chances 
of grade status for the end of the first year were as follows: 


For the experimental group: 
Sixteen per cent will reach the grade level of 1-9 or over 
Fifty per cent will reach the grade level of 1-6 or over 
Forty-seven per cent will fail to receive promotion 


For the control group: 
None of the children can expect promotion 
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3) The children of the experimental group made an average 
score of 46.32 + .43 on the Metropolitan Reading Achievement 
Tests and the control group made an average score of 16.24 + .75, 
with a difference of 20.08 + .86 between the two groups. The 
grade placements attained from these test scores were as follows: 


For the experimental group: 
Twenty per cent had achieved a grade placement of 2-1 
or over 
Sixty-two per cent had achieved a grade placement of 1-9 
or over 
Four per cent were lower than 1-6 in grade placement 


This shows that forty-six per cent more children than was pre- 
dicted made a grade placement of 1-9 or higher and that all 
children were promoted to the second grade although forty-seven 
per cent had been predicted to fail promotion. 


For the control group: 
Four per cent attained the grade placement of 1-5 
Eighty-eight per cent were at or below the grade placement 
of 1-3 


4) The Metropolitan Reading Readiness Test and the Metro- 
politan Achievement Tests Primary I Battery; Form B, scores 
show a high positive correlation of .904 + .008 between reading 
readiness and reading achievement. Therefore, those children 
who have had a preparatory year of work in order to develop 
reading readiness are at a great advantage because of their 
acquisition of social and emotional adjustments, and hence their 
possibility of success in reading. 


5) The results from the Pintner-Cunningham Primary Intelli- 
gence Tests: Forms A and B, the Metropolitan Reading Readi- 
ness Tests, and the Metropolitan Achievement Tests, Primary I 
Battery: Form B signify that Spanish-American children with 
pre-first-grade training have a decided advantage over the chil- 
dren who do not have the experience of pre-first-grade training, 
and raises the presumption that a large percentage of failures 
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could be eliminated in the lower grades if all Spanish-American 
children were given a year of preparatory training. 


6) It can be concluded from this study that pre-first-grade 
training is an important factor in success in learning to read 
among Spanish-American children, and that the above presented 
data justify the presentation of a pre-first-grade reading readi- 
ness program to children below the normal age of school entrance. 





A TECHNIQUE FOR STUDYING THE BEHAVIOR 
OF MUSEUM VISITORS 


L. C. NIELSEN* 
The Laboratory School, University of Chicago 


1. THE NEED FOR COMPREHENSIVE VISITOR STUDY 


It is an interesting feature of the museum educational situa- 
tion that although the activities of visitors are physically rather 
narrowly prescribed by aisles and exhibit fronts, the visitors 
themselves nevertheless have remained the least known, the 
most unpredictable, and the most difficult to study of all the 
aspects of museum work. 

Technical problems of collecting, preserving, mounting, light- 
ing, display, architecture, and even lecturing have been largely 
met and solved, per se. But these solutions may or may not be 
successful and meaningful when viewed from the standpoint of 
visitor reactions. Intended exhibit sequences may not be 
followed. Visitors may not stop long enough at each exhibit 
to derive any measure of meaning from it. The most significant 
exhibits may not receive the most attention. 

The only method that can be employed to determine how 
museum visitors react is to observe the reactions of the visitor 
himself, in the context of specific museum situations, which 
may or may not be common to many museums. In other words, 
not only is it important to devise techniques leading to gener- 
alizations applicable to typical situations (such as identifying 
a general tendency to turn to the right), but also methods must 
be found whereby each museum can study its particular visitors 
in the light of its unique functions, gaining an intimate knowledge 
of their reactions to its distinctive techniques. 


2. LIMITATIONS OF PAST APPROACHES 


To the extent that museums have become aware of this prob- 
lem, museum workers have not been attracted to the prospect of 
taking notebook and stopwatch in hand and trailing hundreds of 
visitors through the halls of their scientific or artistic storehouse 





* Formerly Research Associate in Education, Museum of Science and 
Industry, Chicago, Illinois. 


103 








































eee, 












104 The Journal of Educational Psychology 


of culture. One need only turn to the records of the studies 
carried on by: Robinson and Melton and their staffs to obtain 
an estimate of the labor which apparently lies in store for the 
progressive museum worker who wishes to undertake a study of 
the museum’s constituency. 

It is clear that although the trailing technique served admir- 
ably in the pioneer studies, it is not the final answer for any 
general or intensive program of visitor study. Aside from, or 
perhaps akin to, humanitarian considerations with respect to 
the museum worker, a second drawback to the traditional tech- 
nique is its cost. If there is to be any widespread study by 
individual institutions, the research must fall within the scope 
of their financial capacities. The cost of training and maintain- 
ing one or more staff members for the exclusive purpose of 
trailing ten or twenty visitors a day until the hundreds of neces- 
sary cases have been accumulated would be a large item in most 
museum budgets. 

Thirdly, there is the consideration of the reliability of these 
data once they are accumulated. Even an experienced observer 
will often feel that he has more than he can easily or comfortably 
handle as he attempts to time and characterize each stop-and-go 
made by his ‘case,’ adjust his stop-watch, jot down his data 
and keep the ‘subject’ in sight, while at the same time maintain- 
ing a discreet distance and an air of studied casualness. 

These considerations in turn lead us to a fourth disadvantage 
of the trailing technique—lack of efficiency. By the time the 
observer has eliminated data for the ‘cases’ by whom he was 
detected or who for some reason he found impossible to record 
at all accurately, a day’s work is not likely to yield him more than 
twenty-odd complete records. In addition, the number of 
aspects of visitor behavior that an observer can record in one 
‘round’ is relatively limited. It would be virtually impossible 
for him consistently to transcribe path, time of stay, labels 
read, degree of physical participation in the exhibit (if operative), 
and closeness or survey-character of the visitors’ observation. 


3. PROPOSAL OF A NEW TECHNIQUE 


In the hope that it might prove useful to those interested in 
determining what visitors do in any given room or exhibit of 
their museum, this article is intended as a report of an alternative 
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technique of visitor observation which is proving quite successful 
in the Museum of Science and Industry in Chicago. 

The procedure is essentially one of time-lapse photography. 
A motion-picture camera equipped with single-exposure release 
is mounted high in one corner of the room, concealed as much as 
possible from visitor view. By means of a simple motor drive 
and appropriate arrangement of cams, the single-exposure release 
may be tripped at any pre-determined interval of time, and 
pictures taken correspondingly at any desired rate, though a 
range of from one to sixty frames per minute is the most generally 
useful. The resulting film-strip, a series of snapshots of the 
entire room, gives a truly candid, ‘slow-motion’ record of all 
that occurred in the room during the photographic period—how 
many visitors entered the room, or how many there were at any 
given moment; where they went and in what sequence; how 
they looked at the exhibits; how long they stayed at each exhibit 
or in the room as a whole. 


a. Implementation of the Photographic Technique 


This procedure has been used in the Museum of Science and 
Industry in connection with visitor study in an exhibit designed 
to tell the Story of Magnetism (see Fig. 1). The room in question 
is small, only thirty feet square; yet the smallest angle which 
will include all the public area (aisles and exhibit-fronts) is 


about 70°. The average movie camera has a field only slightly . 


better than 20°. At the time the technique was first imple- 
mented, war conditions had rendered wide-angle lenses with 
which to experiment completely unavailable. Even now a lense 
capable of covering this wide an angle without appreciably 
cutting down speed is difficult to- obtain. The answer to the 
problem of compressing the 70° field occupied by the room into 
the 20° field covered by the camera was found through the use 
of a large convex mirror (aperture fifteen inches, radius of 
curvature thirty inches), the camera being pointed directly at 
the mirror, and focused on the virtual image of the room formed 
by and behind the mirror surface. The slight distortion of 
image caused by this arrangement offered no real handicap in the 
interpretation or analysis of the film. 

The trial runs were made 0n35 mm ultra-speed film (the camera 
and timing mechanism for the purpose were kindly lent by 
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Mr. Herbert A. Thelen of the University of Chicago Department 
of Education), with a #2 photoflood in the regular central 
overhead installation, and the regular fluorescent fixtures illu- 
minating the exhibits. The intervals between exposures were 
varied from five to fifteen seconds. For this particular exhibit, 
it was found that seven and one-half seconds was the most 
useful interval, not too slow to catch significant transitions of 





Fia. 1.—Diagrammatic representation of photographic arrangement in exhibit. 


visitors from one exhibit to another, nor fast enough to cause 
successive pictures to be nearly identical. 

The seven and one-half second interval causes 35 mm film to be 
used at the rate of thirty feet per hour. A 16 mm film, though 
not as desirable, is satisfactory, and is consumed at the rate of 
only twelve feet per hour. In either case, however, the cost 
cannot be compared to that of an observer working an equal 
length of time on a small fraction of the number of cases that 
the film is able to record completely. 
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b. Transcription of Film Record 


Though by no means exhaustive of the possibilities, discus- 
sion of the type of analyses so far made with these film records 
might be of interest, as an indication of the versatility and wide 
range of usefulness of this technique. 

Since it was anticipated that the data on the film would be 
‘gone over’ from a number of different standpoints and for 
different purposes, the first step was to eliminate the necessity 
for continuous and repeated use of projection encumbrances. 
This was done by ‘transcribing’ the film record onto tabular 
form, as follows (see Fig. 2): 

Each horizontal line of the square-ruled sheet is used to repre- 
sent one picture, or frame, of the film strip. Each vertical 
column represents a specific location in the room. Any person 
identified at a particular location on a particular exposure is 
assigned a tally in the appropriate square of the sheet. If the 
person is a man, this tally takes somewhat the form of a ‘9’; 
if a woman, ‘6’; if a child, a small ‘i.’ Tots under four years of 
age are not counted. If a given person appears on one picture 
only, he receives the corresponding tally and that is all. But 
if this person is identified through several successive frames, 
then the tallies made for him are all connected by a line, so that 
his path vertically along the sheet corresponds to his path 
in the room. 


c. Treatment of Data 


Several types of analysis immediately suggest themselves. 
Mere inspection of this record reveals much concerning the gen- 
eral paths followed and population densities in various parts 
of the room. 

Frequency distributions for the times of stay at each exhibit 
may easily be made, which in turn enable the determination 
of the mean, median, and modal observation time for each 
exhibit or for the room as a whole. These figures in turn may 
be interpreted as indications of the attractiveness, difficulty, 
‘drawing-power,’ or interest of the various exhibits. In addition, 
an extremely powerful and suggestive device is that of identifying 
quartiles or centiles of observation time, through which the 
museum educator is provided with a basis of estimating what 
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Fie. 2.—Sample transcription of visitor paths from photographic record. 


he may expect from different proportions of the public in the way 
of attention and time spent. 

The various paths identified may also be summarized and 
classified, and generalizations made concerning routing. Further 
experiments at guidance may be carried out and evaluated by 
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this technique. Special analyses might also be made of children, 
or of the behavior of men versus women, accompanied versus 
lone, summer compared to winter, or morning compared to 
afternoon visitors. 


d. Validity and Limitations of the Technique 


The analyses and types of inferences indicated above have 
actually been carried out for the Magnetism Exhibit of the 
Museum. 

The routing studies corroborated subjective impressions that 
visitors were not seeing the exhibit in proper sequence. Further 
photographic studies with various experimental methods of 
guidance provided quantitative bases for comparing the effec- 
tiveness of these methods. 

The statistical analysis of time-of-stay-at-each-exhibit, reveal- 
ing as it did variations in average time of from nine seconds to 
one minute, and ranges of from five seconds to three and one-half 
minutes per exhibit holds great educational implications, which 
will be reported upon in a later paper. 

The two chief factors influencing the validity of this method 
of visitor study are accuracy and care of photographic technique, 
and compromising at the right point between recording sig- 
nificant visitor motions and making efficient use of materials 
and analyzing time. A sixteen-frame-per-second motion-picture 
record would catch every movement made by a visitor; if head 
and hand motions, for example, were considered to be significant 
aspects of visitor behavior for a particular study, then this 
speed might be an appropriate one. However, if only major 
transitions between exhibits are desired for purposes of study, 
the frequency of exposure can be decreased according to the char- 
acteristics of the public, and the discretion of the experimenter. 

Practical limitations of photography for museum purposes are 
felt mainly in connection with size, crowding, and illumination 
of the room. The larger the room, the more difficult it becomes 
to include all of it in the field of the camera. For this, only 
wide-angle lenses, convex mirrors, or codrdinate use of two 
cameras can be suggested. When crowds become very dense, 
visitors tend to obscure one another in perspective, and it is 
difficult to identify and trace single visitors along the film record. 
A good lense and use of 35 mm film for good resolution, and a high 
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camera angle are good precautions in this respect, though it is 
suggested that very crowded periods be avoided for traffic 
studies, unless information concerning such situations is especially 
desired. The problems of illumination are parallel to those met 
in any indoor motion-picture photographic work; it will usually 
be found necessary to supplement the regular lighting installa- 
tions with some type of floodlight. 


CONCLUSIONS 


It is necessary to recognize that picture-analysis alone does 
not yield a total picture of the visitor, but only of his behavior 
in specific situations. Supplementing the picture record with 
sound recording would provide still more complete information 
concerning visitor reactions. But such questions as what factors 
prompted the visitor to come, what was his emotional set or 
state of fatigue at the time of his visit, and so forth, require 
other techniques for their answer. 

Such factors, however, though interesting, are extremely 
variable and erratic, and—what is more important—not subject 
to museum control. Study of them, except for ascertaining the 
educational backgrounds and interests of the visitors, are not 
likely to yield much that is useful as a basis for museum action. 

The museum must take its visitors as they are—tired, hurried, 
or uninterested—and seek ways of making their visits, short or 
long, as fruitful educationally as possible. Studying visitor 
reactions to the educational experiences within the museum is a 
necessary first step in evaluating the extent of fruition of museum 
educational efforts, and a necessary link between present prac- 
tice and even better, more effective, practice. 





AN EXPERIMENT IN SELF-ANALYSIS 


GEORGE 8. BEERY 
State Teachers College, Whitewater, Wis. 


In the Orientation classes of Whitewater State Teachers Col- 
lege, one of the standard practices is to give two tests of mental 
ability during the year. This practice is prescribed by the 
catalogue. However, until this year not a great deal of follow-up 
work was done with respect to the results of these intelligence 
tests. Other tests had also been given at intervals, particularly 
reading tests, personality tests, study habits inventory, and 
vocational inventories. Unfortunately, many of the results of 
these tests were never used for serious and organized guidance 
purposes. 

For some years the writer has been collecting comments from 
students regarding their experiences with tests. These reactions 
were catalogued for the most part from juniors and formed a 
background for certain work in Educational Tests and Measure- 
ments. The reactions which appeared on many papers were 
somewhat as follows: ‘‘Since I never knew the results of my 
tests, I never thought that they were particularly useful.” 
“‘Our teacher refused to let us see the results of our tests, saying 
that it would be bad for us to know the results.” ‘‘Test results 
were always treated with a certain degree of mystery.” ‘I 
took standardized tests as a matter of course and never thought 
any more about them.” ‘‘To my knowledge, the purpose and 
results of the tests were never disclosed to the student.” 

These reactions were somewhat at odds with comments made 


in books on psychology and educational measurements to the 


effect that perhaps students should not be informed of the results 
of their tests. There was a theory that more harm than good 
would come out of revealing to students the results of their 
tests. Such an attitude with respect to the giving out of test 
results may have resulted in much of the student dislike for 
standardized tests. 

The classes in Orientation were approached this year with a 
feeling that a lot of good might come out of codperative guidance 
experiences. The course in Orientation was designed according 
to the catalogue to give “‘guidance in adjustments to college 
life with emphasis upon familiarizing the student with his new 
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environment, its challenges and requirements, its mechanical 
and personal elements.’”’ Certainly the guidance could not be 
done wholly from the outside, but had to include the complete 
coéperation of the student in making himself amenable to guid- 
ance practices. During the first part of the year, the following 
standardized tests were administered to the college freshmen: 
American Council Psychological Examination, The Iowa Silent 
Reading Test, and the Bell Adjustment Inventory. The Otis 
Quick Scoring Test of Mental Ability was given at the beginning 
of the second semester. Although each of the students could 
-have been called in and told his test results in a personal con- 
ference, it was decided to experiment with group guidance and 
to familiarize the student with the results of his tests and to 
begin with the group explanation before calling students in for 
individual conferences relative to their potentialities as students. 

A personal analysis sheet was designed according to the follow- 
ing principles: 

1) The form must be readily understandable. 

2) The test results must be codrdinated and must be inter- 
preted graphically. 

3) The student must be able to find out ‘what he can do.’ 


4) A student should be able to see how he is adjusted as a 
person. 

5) The student should be able to compare ‘what he can do’ 
with ‘what he is doing.’ 

6) The scheme of presentation of test results and of other 
guidance material must be consistent. 

Accordingly, a Personal Analysis Sheet was developed in an 
attempt to meet the various principles set up for a guidance 
device of this sort. 

The results of the tests were given in terms of percentile 
ranks because these seemed to be the most easily understandable. 
The results of the ‘various measures of ‘what I can do’ were 
connected so as to form a profile. This profile gave a graphic 
picture of the capabilities as determined by the tests listed. 
The results on the Bell Adjustment Inventory were also con- 
nected to form a ‘personality profile.’ 

The student recorded ai the bottom of the page his various 
subjects and indicated his grades at the end of nine weeks and— 
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Whitewater State Teachers College 
PEerRsONAL ANALYSIS SHEET 
Freshmen—1944—45 
Name Age Date 
(Last name first) 
(Percentile Ranks) 


0 10 20 30 40 50 60 70 80 90 100 





Per. Rank in Graduat- 
ing Class 

Henmon-Nelson 
Per. Rank 

Ave. Per. Rank 
(See Cat. p. 14) 

Am. Coun. Psych. 
Exam. 

Iowa Silent Reading: 
Comprehension 
Rate 

Otis Quick-Scoring 
Mental Ability Test 
























































(Bell Adjustment Inventory Ratings) 


Very unsat.| Unsat. | Average | Good | Excellent 
Bell Adjustment 
Inventory: 
Home 
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Social 
Emotional 
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at the end of the semester—his semester grades. Similarly, these 
grades were connected so as to form a profile of ‘what I am doing.’ 
The Personal Analysis Sheet was prepared in duplicate so that 
the student could have a copy; the other copy going to the office 
of the Director of Personnel. 

Instructions were prepared to accompany the Personal Analysis 
Sheet so that the student could read about and interpret the 
various items. The instructions were as follows: 


( ) 
“The purpose of the Personal Analysis Sheet is to lay before 


you certain measures of your ability, both general mental 
ability and reading ability, in addition to the personality meas- 
ures as given on the Bell Adjustment Inventory. These meas- 
ures of ability are then to be compared with the measures of 
actual accomplishment as indicated by the grades which you 
have earned. 

“The percentile rank in the graduating class is an indication 
of the per cent of your graduating class that was below you in 
accomplishment. For example, if you graduated eleventh in a 
class of fifty-two your percentile rank was 78. Your rank of 11 
was better than that of the remaining forty-one members of 
your class. (Forty-one is seventy-eight per cent of fifty-two.) 
In this way we are able to compare the percentile ranks of mem- 
bers of graduating classes of unequal size. 

‘‘Your percentile rank on the Henmon-Nelson Test indicates 
the position of your score with relation to some thirty or forty 
thousand high-school seniors in Wisconsin high schools who took 
the Henmon-Nelson Test of Mental Ability in the senior year 
in high school. For example, a percentile rank of 73 on the 
Henmon-Nelson test indicates that your score on that test was 
better than the score earned by seventy-three #f the total num- 
ber of seniors who took the test. 

‘The average percentile rank is a combination of the percentile 
rank on the Henmon-Nelson Test of Mental Ability and the 
percentile rank in the graduating class, according to the Regent’s 
formula.! For example, the formula calls for two times the 


1The catalogue statement explaining this particular procedure is as 


follows: , 
C. Scholastic Requirements for Admission. By action of the Board of 


) Regents of Normal Schools, Resolution 695, scholastic requirement stand- 
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percentile rank in the graduating class plus the percentile rank 
on the Henmon-Nelson Test, the sum to be divided by 3. An 
example of this would be as follows: The percentile rank in the 
graduating class being 78 and the percentile rank on the 
Henmon-Nelson Test being 73, take 2 X 78 or 156; add 73 which 
gives 229; divide by 3 and the result is 76 which is the average 
percentile rank. This is the score which is taken as a basis for 
admission to college. The college catalogue states that a min- 
imum average percentile rank of 30 is necessary for success in 
college work as well as for admission to college. 

“In a similar fashion the results of the mental test which 
you took earlier in the year—The American Council Psycholog- 
ical Examination—are interpreted in terms of percentile rank. 
A percentile rank here of 70 means that your score was better 
than seventy per cent of the scores of the local freshman class. 
The scores for all of the freshmen over the country who took the 
American Council Psychological Examination are not yet avail- 
able, so it has been necessary to interpret the results of this 
examination in terms of the local freshman class. When the 
national percentile ranks become available they will be, no 
doubt, slightly higher than the percentile ranks as given on the 
sheet. 

“In interpreting the results on the mental ability tests it is 
well to remember that in most cases it is impossible for you to do 
better than you can on a mental ability test; whereas it is pos- 





ards based upon rank in high-school class and percentile rank on the Wiscon- 
sin Coéperative Aptitude Test were set up for admission to the State 
Teachers Colleges in Wisconsin beginning September, 1940. The following 
formula is used to determine the average percentile rank upon which the 
admission of the student is based: 


2 HS + Test 
3 


The interpretation of this formula is as follows: ‘‘HS”’ stands for the per- 
centile rank in high-school graduating class. ‘‘Test’’ indicates the per- 
centile rank on the Wisconsin Coéperative Aptitude Test. “‘APR” equals 
the average percentile rank by formula. By action of the Board of Regents, 
students who have an APR of less than 30 do not meet the scholastic 
requirements for admission. [Bulletin of the Whitewater State Teachers 
College, Whitewater, Wisconsin, July 1944, General Catalogue, Serial 
No. 265.] 
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sible to do less well than you are actually able to do. The way 
you feel, the particular emotional state in which you are, or 
certain circumstances or environment may bring down your 
score so that on one test you may do less well than you did on 
another. However, if you strike an average between your 
percentile rank on the Henmon-Nelson Test and on the American 
Council Test you have a reasonably satisfactory estimate of 
your mental ability as indicated on the two tests. We under- 
stand that tests do not tell all the story as far as our mental 
ability is concerned, but they do give us about as good a measure- 
ment as we are able to get at the present time. 

‘‘On the Iowa Silent Reading Test we measure your ability 
in reading. The percentile rank in comprehension indicates 
your ability to understand what you read; whereas the percentile 
rank on rate is a measure of your comparative speed of reading. 
The percentile ranks on the Iowa Test are in terms of thousands 
of college freshmen. 

‘‘On the Bell Adjustment Inventory five areas of adjustment 
are indicated: Excellent, Good, Average, Unsatisfactory, and 
Very Unsatisfactory. These are in comparison with all college 
men and women who took the test. Again, it must be under- 
stood that the Adjustment Inventory is an attempt to find out 
how you feel or how you make adjustments in the areas indicated: 
Home, Health, Social Adjustment, and Emotional Adjustment. 

‘For the most part your grades as earned at the end of the 
nine weeks may be interpreted thus: A, excellent; B, good; C, 
average; D, unsatisfactory; E, very unsatisfactory. By compar- 
ing the grades which you earned in your various subjects with 
the figures at the top of the page which indicate your general 
mental ability and your reading ability, you will have some idea 
of whether you are meeting what is expected of you or whether 
you are falling below what might be expected of you. If you 
do less well than is expected of you, perhaps the results on the 
_ Bell Adjustment Inventory will give you a clue to your lack of 
adjustment; or perhaps you may re-examine your study habits 
to see if there is a reason why you are not earning the grades 
that you should have. There may also be other personal factors 
involved which only you, yourself, know about. 

“If you have any questions on the Personal Analysis Sheet 
will you please write them down, sign your name to them, and 
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leave them in my office so that as soon as possible we can have a 
conference on your problem?” 
) 


( 


Comparable descriptions of the items included on the Personal 
Analysis Sheet were as follows: 





Percentile Bell Adjustment 
Ranks Inventory Ratings Grades 
80-100 Excellent A 
60-80 Good B 
40-60 Average C 
20—40 Unsatisfactory D 
0-20 Very Unsatisfactory E 


Thus, it was rather easy for the student to glance at the profile 
in the ‘what I can do area’ and compare it with himself as a 
person as found in the ratings on the Bell Adjustment Inventory 
and with the ‘what I am doing’ profile as found at the bottom 
of the page on his subject grades. 

As a subjective check upon the student reaction to the Personal 
Analysis Sheet, a reaction sheet was issued to the students as 
follows: 


Whitewater State Teachers College 
REACTIONS TO PERSONAL ANALYSIS SHEET 


Directions: Check the statement which most nearly expresses your 
reaction to the particular item indicated. 


I. What is your reaction to the items indicating your ability? 
A. Percentile rank in graduating class: 
* 5% 1. I don’t understand it. 
_2% 2. The percentile rank is wrong. 
62% 3. I agree with it. 
25% 4. No comment. 
6% 5. Remarks: 














* These figures represent the percent of the group giving the reactions 
marked. A total of 107 students filed complete Personal Reaction Sheets 
and the percents given are based upon this number. The raw numbers 
marking each blank have been omitted in favor of the number representing 
the per cent of the group. 
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B. Percentile rank on Henmon-Nelson test: 
4% 1. I don’t understand it. 


15% 2. It seems too low. 
2% 3. It seems too high. 
0 4. I resent this. 

61% 5. No comment. 

18% 6. Remarks: 





C. The American Council Psychological Examination: 
0 1. The test is unfair. 


26% 2. The results seem about right. 

28% 3. The results seem too low. 
3% 4. I resent this. 

32% 5. No comment. 

11% 6. Remarks: 


D. The Iowa Silent Reading test: 
27% 1. The test does not indicate my true reading 


ability. 
4% 2. The test was unfair. 
57% 3. The results seem about right. 
1% 4. I don’t need to know how well I can read. 


11% 5. Remarks: 








II. What is your reaction to the items on the Personality 
Inventory? 


Adjustments: 
a. b. c. d. 
Home Health Social Emotional 
. I can’t agree with 24% 18% 12% 15% 
this. | 
. The test results are 53% 52% 54% 51% 


correct. 
. I resent the test re- 0 0 2% 5% 


sults. 
. No comment. 13% 22% 18% 


. Remarks: 10% 8% 11% 
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III. What is your reaction to your grades: 
30% 1. They are too low. 


I did better than my grades indicate. 
I was marked unfairly. 

The grades are o.k. 

I worked up to my capacity. 
Remarks: 





o|o 





38% 
12% 
20% 


IV. What is your reaction to the whole sheet: 
1% 1. It is unfair. 


77% 2. It revealed things I never knew before. 
11% 3. I don’t like it. 
1% 4. Such things should not be shown to the 


student. 
10% 5. Remarks: 








Fe Pr SP 




















There was a surprisingly small number of written remarks on 
the reaction sheets. Most of the students merely checked the 
appropriate statements provided. Typical written reactions in 
the various areas are as follows: 


I. A. What is your reaction to the percentile rank in the gradu- 
ating class? 


1) I know I didn’t work nearly as much as I should have in 
high school. 

2) I should have been higher. ° 

3) I knew my rank before I came to college. 

4) It seems some students who did poorer work from day 
to day came out ahead of me in my class rank. 

5) Should have worked harder in high school. 

6) Not true measure of achievement of ability of myself or 
classmates—not enough factors considered. 

7) I was on the Honor Roll and the rank seems rather low 
for that. 

8) I never knew what my rank in graduating class was. 


B. What is your reaction to the percentile rank onethe Henmon- 
Nelson test? 


1) Seems o.k. 
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2) O.K. Kinda forget about it. 

3) I think it is correct. 

4) I didn’t think it counted much. 

5) Did not think it was so important. 

6) Importance of it was not stressed. 

7) Why is my reading ability good and my Henmon-Nelson 
test low? 

8) I don’t know what this test means. 

9) It seems too low, but I think it’s right. It seems a bit 
strange to have my IQ so much lower than my rank in my 
graduating class. My reading ability is low, but I 
expected that to be the case. This inability didn’t hinder 
me much in high school but it does quite a bit now in 
college. What to do? 


C. What is your reaction to the American Council Psychological 
Examination? 


1) I do not believe I took the test under proper conditions. 
2) According to my other tests it doesn’t seem to balance. 
3) Averaging the first two tests, this mark doesn’t seem 


logical. 

4) Would like to find out score in specific cases: arithmetic, 
spelling; in fact, every part. 

5) Can’t figure out what happened there. 

6) I believe I could have done better. 

7) It bothers me to be so low on this. 

8) It seems to me my results should be higher. 

9) I think I did my best that day. 


D. What is your reaction to the Iowa Silent Reading Test? 


1) I know that I am a slow reader. 

2) I believe I can read better than the tests indicate. 

3) I didn’t think my reading ability was this low. 

4) The test revealed my very slow rate of reading which I 
wasn’t entirely aware of. 

5) I can read better when not tested. 

6) I know I am a slow reader, but I do not like to read. 

7) In reading my assignments it seems I read faster and 
comprehend better. 

8) Can read as fast as others, but tests prove differently. 
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9) In all other reading tests I have always read nearly one 
hundred per cent so for this reason something is wrong 
with the test. 


E. What is your reaction to the items on the Personality 
Inventory? 


1) I believe my home to be as good as the average. I didn’t 
know I was emotionally unstable. 

2) I can’t understand being emotionally unsatisfactory. 

3) All these results were below average which is very odd. 

4) I think it’s o.k. 

5) I don’t think it is a good way of getting information. 

6) When writing that I checked just anything not knowing 
they would count. 

7) As a whole I feel that I have adjusted better than it 
indicates. 

8) My social is very unsatisfactory—what to do? 

9) I think I know myself better. 


F. What is your reaction to your grades? 


1) I worked fairly hard but know I could do better. 
2) I’m not too worried about my grades since I try my best. 
3) In one subject I think I did better than what my grades 
showed. 
4) They are too low, but it was the best I could do! 
5) I did not work up to my capacity. I think I could do 
better. 
6) My own fault; should work harder. 
7) I seem to be working all the time, but my grades don’t 
show it. Why? 
8) I would like to attain better grades, but how? 
9) The grades are o:k., but I expected to be able to do better. 
10) I haven’t worked as hard as I should so I can’t expect 
any better grades. 
11) Guess I’d better ‘pitch in’ in the future. 
12) Not the teacher’s fault, but my own. 
13) I think I’m getting myself adjusted and during my second 
semester I hope to do better. 
14) Would have liked something higher, but did not work 
for it. Feel it’s possible to do better; lacked desire. 
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G. What is your reaction to the whole sheet? 


1) I think it is a good thing for a student to see, because 
then you know. 

2) It may be fun to get ahead of the mental capacity. 

3) Shows exactly what can be done, and it is somewhat of a 
challenge. 

4) Tells what I wanted to know. 

5) All high-school seniors, college students should know 
where they stand. 

6) I still don’t know what’s wrong. 

7) I think every student should be shown his or her results 
on analysis tests. 

8) It is interesting to know whether bad or otherwise. 


9) Very glad to get it. 
10) I think it is a good thing—shows a student where he 


stands. 

11) Everyone may not have been up to par the time the tests 
were given! 

12) It shows me how much better I could do if I wanted to. 

13) It shows me just how dumb I really am! 

14) It caused me a lot of trouble; and I don’t agree with it in 
all places. : 

15) May prove a stimulant to do better. 

16) A good idea—now I know where I stand! 

17) I think it is a good idea to see what we need to do. 

18) I don’t like it because it reveals to me definitely facts 
that I was afraid of being, so I know I shouldn’t mind 
knowing these things, but I do. 


It is interesting to note that the largest per cent of the students 
agreed with their standing. Most of the students seem to accept 
their rating on the Henmon-Nelson Test (this test is given to all 
seniors in Wisconsin high schools and the results are given to the 
teachers colleges and high schools). 

The reactions to the American Council Psychological Exam- 
ination (‘results seem too low’) appears to indicate in this par- 
ticular case either: (1) The test was not properly administered, a 
fact which would result in inadequate and incorrect results; or 
(2) The American Council Psychological Examination was not 
sufficiently well explained to the students so that they could 
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sense the true meaning of the results or the high regard which 
educators have for the test. 

The reactions on the Iowa Silent Reading Test seem to indicate 
that quite a few students were not familiar with reading tests 
and their purpose. They, perhaps, did not know that it is 
possible to secure a measure of a person’s reading rate and com- 
prehension by means of a formal reading test. Their unfamiliar- 
ity with reading tests may also have given rise to this particular 
reaction. 

The greatest reaction of a negative sort was expected on the 
personality inventory. However, strangely enough, such nega- 
tive reaction, by and large, did not materialize in as great a 
quantity as was expected. The number of students who ‘re- 
sented the test results’ was also surprisingly small. Many of 
the students who didn’t agree with the test indications put the 
cause of their disagreement in remarks, and these remarks have 
already been cited. Perhaps the most pertinent remark was one 
to the effect: ‘I know that I have an unsatisfactory social 
adjustment; what can I do about it?” ‘This reaction in itself 
indicated the need for further guidance. 

A reasonable number of students considered their grades too 
low, but no one was disposed to say that “he did better than his 
grades indicates” or that “he was marked unfairly.” The 
number who ‘worked up to capacity’ was rather interesting. 
There was a larger number of written comments and reactions to 
grades than in any other area. Many of the reactions were 
typified by the following: ‘Guess I had better pitch in in the 
future.’’ ‘‘Some subjects I can’t seem to do good on.” (Appar- 
ently this student needs some instruction in English also!) 

The general reactions to the whole sheet were quite interesting. 
For the most part, students realized that they were finding out 
something they never knew before. There was a surprisingly 
small number of them who definitely disliked it. Only one 
student said it was unfair, and another said that “such things 
should not be known to the student.” 

The “‘longtime’”’ results of this experiment were tried out during 
the second semester. Frequent references were made to the 
Personal Analysis Sheets. Conferences were held with the 
individual students in an effort to detect the particular areas in 
which considerable guidance needed to be done for the benefit 
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of a student. Explanations of the marks they received were 
based on the profiles from the Personal Analysis Sheets. Mate- 
rial studied in the area of occupational information and vocational 
guidance—at which time personal self-analysis was stressed as a 
necessary step in the selection of a vocation—was made much 
more pertinent and of direct benefit by reason of the student 
having at his fingertips visual records of what he could do and 
what he was doing and what sort of a person he was. 

Though this experiment in self-analysis is not to be taken as the 
‘last word’ in such techniques, it may serve as a guide for future 
work in the very necessary area of self-analysis. 








BOOK REVIEWS 


ARNOLD GESELL, Frances L. Ing anp Orners. Infant and 
Child in the Culture of Today. New York: The Macmillan 


Co., pp. 399. $4.00 


This remarkable book describes in clear, informal language the 
child’s development at twelve levels from birth through age five. 
The scope of the book is indicated by sixty-five pictures assem- 
bled in the end-papers to show the progression of behavior dur- 
ing the first five years of life. 

‘Behavior profiles’ are employed to summarize the most typical 
traits and growth trends for each level. These profiles are filled 
with authoritative facts, penetrating insights, and practical sug- 
gestions for child guidance. Following each ‘behavior profile’ 
is a section entitled ‘‘Behavior Day” which sets forth details of 
child care under headings such as sleep, feeding, elimination, and 
so forth. Although the significance of individual variation is 
recognized and stressed, the reader is warned that age norms are 
not set up as standards, and that care must be used in all com- 
parisons. The norms are designed only for purposes of orienta- 
tion and interpretation. 

The twelve behavior profiles, read in order, reveal the flow and 
essential continuity of human development; yet each profile 
stands alone—a self-contained, independent description of a 
single level of human growth. These descriptions afford useful 
bases on which to build sound guidance practices; but they have 
an even larger significance since “‘ the growth characteristics of the 
early years—must determine our whole outlook upon the nature 
and needs of the individual child. These growth characteristics 
are so fundamental that not even the most modern culture can 
supersede them.” In fact, a culture developed in accordance 
with these facts might lead to the highest expression of democracy. 

The household is viewed as a cultural workshop in which the 
democratic way of life is fostered through a respect for the unique 
nature and needs of each child. It is the place where human 
relationships have their origin and respect for individuality 
begins. Accordingly, unusual significance is attached to the 
first year of life. After the child is eighteen months of age, “‘his 
behavior extends beyond the confines of the home. He goes 
abroad.’”’ This excursion may take him to the nursery school. 
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In any event, it will lead to broader contacts and social problems 
for which psychological care is needed. The contribution of one 
agency—the nursery school—is fully discussed. However, the 
treatment covering the preschool ages is presented in such a way 
as to be serviceable in the guidance of young children whether 
or not they attend nursery school. 

A ‘developmental philosophy’ is found to pervade the book. 
At no time in history was this philosophy so urgently needed as 
it is today, since ‘‘no previous culture has ever achieved a product 
more magnificent than the present body of natural and engineer- 
ing science. This achievement is our hope as well as our despair. 
The despair will not lessen until the techniques of modern 
science can be more sincerely brought to bear on the problem of 
behavior.” Since it is impossible to understand conduct and 
behavior at any age level without a consideration of antecedents, 
it is imperative that all adults concerned with the care of boys 
and girls obtain adequate knowledge of the growth of infants and 
young children. For it isin the early years that many significant 
patterns appear and are shaped. Because of these facts, ‘‘the 
professional training of school teachers should include a liberal- 
izing acquaintance with the developmental psychology of infancy 
to offset the stilted textbook limitations of an educational psy- 
chology too narrowly based on a study of the learning process.” 
Moreover, it is particularly fitting that American teachers 
acquire a developmental philosophy since ‘‘ America, more than 
any other country in the world, has dedicated its scientific 
resources and good will to the furtherance of the free develop- 
ment of her children.” 

Attention should be directed to an outstanding feature of this 
book. The Appendix contains lists of play materials for the 
different levels, and carefully selected books, recordings, and 
other indispensable materials for child care and guidance. 

Pau. Witty 

Northwestern University 


Roy M. Dorcus anp G. Witson SHarrer. Textbook of Abnor- 
mal Psychology. Baltimore: The Williams & Wilkins 
Company, 1945, pp. 547. 


Like its predecessors, the third edition of this frequently used 
textbook in abnormal psychology is aimed at satisfying the needs 
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of advanced students in psychology and premedical or medical 
students. The authors consciously ignore the problems of 
adapting the text to those students whose preparation in psy- 
chology or related sciences is inadequate. However, this vol- 
ume like its preceding editions is relatively well written, and 
instructors who have been satisfied with the previous editions 
will be satisfied with this one. 

The authors talk of many changes they have in their literary 
references and in researches reported. However, a close investi- 
gation shows that, by and large, the framework as well as the 
general attitude and treatment in the second and third editions 
are very much alike; and the content, for the larger portion, is 
also alike. 

There are, however, some changes which deserve mention. 
For example, the consideration of abnormal psychology and 
sociology is somewhat expanded with more attention given to 
the researches of Landis and Page, particularly the point empha- 
sized by these researches to the effect that incidence of mental 
disorder is related to bed capacity and facilities of hospitals 
rather than to war and depression. 

The authors’ attitude towards the validity of fixed symbolism 
in dream interpretation remains pretty much the same. How- 
ever, whereas in the second volume the denial or the invalidity is 
expressed with the help of a gossipy story, in the third edition 
this is replaced by a quotation from Sears’ evaluation of psycho- 
analytic concepts. Their treatment of experimental studies of 
memory and feeling is somewhat more adequate but still omits 
the central connection in these researches as, for example, por- 
trayed by Rapaport in his recent volume on memory and emo- 
tion. In their chapteron ‘‘Treatment by Physical and Chemical 
Assault’’ is included a consideration of psychosurgery or pre- 
frontal lobotomy, narcosis therapy, benzedrine sulphate therapy, 
and vitamin therapy. A word and a phrase here and there indi- 
cate that the authors are aware of increasing shifts towards a 
dynamic interpretation in psychiatry as well as in clinical psy- 
chology. However, not sufficient attention is given to some of 
the more significant researches in the psychodynamics of behavior. 
For example, Rorschach researches and projected techniques of 
personality evaluation are given little consideration, and some of 
the concepts as well as researches reported at length in Maslow 
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and Mittlemann’s abnormal psychology textbook are considered 
very little in this volume. In fact, for graduate students it is 
the impression of the reviewer that supplementation by a book 
like that of Maslow and Mittleman’s would be advisable. 

All in all, then, we have in this text a very sound covering of 
the literature with a relative lack of bias. Its weakest stages are 
in researches on dynamics of human nature as well as in therapy. 
Omitted also are the researches on frustration by Kurt Lewin and 
his students. However, it could serve as a very satisfactory 
textbook for a comprehensive course in abnormal psychology. 

H. ME.LTzeR 

Psychological Service Center, St. Louis, Missouri 








